Platelet receptor occupancy with factor IXa promotes factor X activation.
To investigate the activated platelet surface as a locus for factor X activation, the functional consequences of factor IXa binding to platelets were studied. The concentration of factor IXa required for half-maximal rates of factor X activation in the presence of factor VIIIa and thrombin-activated platelets was 0.53 nM, which is close to the Kd (0.56 nM) for factor IXa binding to platelets under identical conditions, determined from equilibrium binding studies. In direct comparative experiments, there was a close correspondence between equilibrium binding of factor IXa to thrombin-activated platelets in the presence of factor VIIIa and kinetic determinations of factor X activation rates. Analysis by polyacrylamide gel electrophoresis revealed that 125I-labeled factor IXa bound to platelets was structurally intact and did not form covalent complexes with platelet proteins. Factor IXa active site-inhibited by 5-dimethylaminonaphthalene-1-sulfonyl glutamyl-glycylarginyl chloromethyl ketone was shown to be a competitive inhibitor of factor IXa binding in the absence (Ki = 2.3 nM) and presence (Ki = 0.43 nM) of factor VIIIa and factor X and of factor X activation (Ki = 0.4 nM) by factor IXa in the presence of factor VIIIa, indicating that the generation of factor Xa is not required for factor IXa binding and that factor IXa bound to activated platelets in the presence of factor VIIIa is closely coupled with rates of factor X activation. We conclude that factor IXa bound tightly to a platelet receptor in the presence of factor VIIIa is the enzyme active in factor X activation.